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NOTES FROM THE EDITOR 



This final Issue of Volume 6 of INVESTIGATIONS IN SCIENCE EDtJCA- 
flON contains reviews of articles grouped into three clusters: teacher 
education, learning, and student perceptibhs. The TEACHER EDUCATiON 
cluster contains reviews of articles Investigating science educators* 
perceptions of an ideit seijence teacher, the philosophical view of 
sciet::ce held by preservice teachers^ in-service teacher educatioh via 
television^ the effects of teachers' questions on students, and the 
effects of methods course activities on the performance of teacher' 
interns. The LEARNING cluster contains reviews of two articles, one 

_____ _ * > 

focused on cognitive development relative to a Piagetian perspective 
and the second^ on the use of advance organizers according to AuSubel. 
The STTOMT PERCEPTION cluster also consists of the review of two 
articles merged into brie review because both studies were by the same 

• -* ■ ■ V 

irivestigatbr and apparently employed the same procedures. 

This issue concludes with four respons.es to analyses bf. articles. 
We have achieved a backlog, of reviews arid are thus able to pair the 
critique and its respbrise in the same issue of'iSE, We hope that the 
reader finds the convenience of review and response in the same issue 
to be of value, . . 
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Bybee^ Roger "Science EducatSrs' Perceptions of the Ideal Science 
Teacher." School Sc i ence and Mathematics . 78(1): 13-22, 1978. 
Descriptors— .Educational Research; Elementary School Science;^ 
Elementary Secondary Education; ^Opinions; Science Education;*^ 
♦Science Teachersi Secondary School Scleiice; *Survevs; *Teacher 
.Characteristics; Teacher Education 

feKpatided abstract and analysis prepared especially for I,S,Ei by Eugene 
t. Chlappetta, University of Houston. ^ ^ , 



Purpose 

The purpose of this investigation was to;identi£y the peiceptibhs of -. 
science educators rtigardlhg those characteristics that an ideal science V 
teacher should possess. 

_i_ •_ 

Rationa le • . :l 

— ^— — .. y ^ . 

Science teacher educators need a model or an image of wJiat a science 
teacher should be like. An understanding of these characteristics will 
assist these educators in their curriculum^ instructidh, supervi- 
sion tasks. Although a notion of an ideal science teacher is abstract, 
it can be constructed from perceptaaj methods and result in a set of 
descriptions that will be both understandable and useful. Members of 
the Aasociation for the Educ^Ltion of Teachers in Science (AETSI appear 
to be a valid population from which to gather perceptions relative to 
the ideal science teacher,. • ^ 

. . . • ' * " 

Reaearch Design and Procedure 

The data for this^ investigation were collected during the 1975-76 
academic year from a sample of AETS menters. Survey , material was sent 
to 343 AETS monbefs ai^i 172 (50 percent) responded. Of the respondents • 
83 percent were males and 17 percent were feiales. They ranged in age 
from 26 to 74 years with a mean of 43 years* Most of the sample were 
teaching at the coiiegiate level. A substantial number of them had 
taught at the elementary level, at the- junior high level, or at. the 
senior high level. , 

3 ^ , . . 



A Q^sbrt procedure was enployed. to categorize perceptions of the 
respondents regarding the ideal science teacher; The Q technique' 
^ la a method of rank ordering objects or ideas ^ahd then assigning 
. numerals to the objects for statistical purposes. Ih;the present study 
the Q^sort had 50 it^ concerning specific characteristics of science 
teachers'. The respbhdehts were asked to categorize the items into five 
major categories which were given the following labels: knowledge of 
subjecf matter, adequate personal relations with students ^ adequate 
planning and .brgahization, enthusiasm ia working with students ^ and 
adequate teaching methcTds arid class procedures. Each of these five 
cairegbries had 10 items. 

Directions for completing the Qr-iort were given in the following maimer. 

First, the 50 items we:se to be separated into three groups: "most 

important,'' "neutral," arid "least Impbrtarit:,"^ Severiteeri items. w^re 

required for the "most important'* group, 16 items for the "rieutral" 

group, and 17 items for tfie "least ImportSt** group, Second, the 17 

items in the "most important" pile wete to be sorted as fbllcn^: two 

itfflis were to be placed into envelope 1 Crepreseritirig the highest rank), 

six items were to be placed^ into envelope 2 (representing the secbrid 
?>--- --- -- 

highest rarik)^ arid the remaihirig 12 it^ms were to be piaqed into 

envelope 3 (representing the third highest rank). Third, the respondents 

were asked to sort the "least important" categbry as fblldws: two\^ items 

lixtb erivelbpe 7 (representing the least important rank), six items \iritb 

eiiyelope 6^ arid 12 items into envelope 5. fourth, the "neutral" pile 

was addressed. The respbriderits were asked to place the three itms they 

moat agreed with into envelope 3 and the three itepis they least agreed 

with into erivelbpe 5. the remaining 10 items' were to be placed iritb i 

envelope 4. 

Each sorted item was then given a number between brie arid severi tb ' 
cbrrlspbrid with their teapectlve envelope and rank order. Averages 
for each item were tallied arid the iteins then keye<^ back to the five 
major categories. Averages were thus bbtairied fbr each categbry and 
a grand mean ranking of categories was computed. 



4 



: " . 

Science educators perceived^L'Adequacy of Personal Relations 'with 
Students" and "Entbusrlasin in Woffcing with Students" as the" two most 
important qualities of the ideal science teacher. Third was "Ade- 



quacy^^of Teaching Methods and Class Procedures," This was followed 
by "knowledge of Subject Matter" and "Adequate Planning and Organiza^ 



tion" 


in this birder (see Table 1). The graded mean 


results are shown 


in the 


^able. 

« 

j-ii ■ II 




Sank 


Category 


Grand Mean 


1 


Adequate Personal Relations With Students 


3.75 


2 . 


Enthusiasts in Working With Students 


i.8d 


3 


Adequate Teaching Methods and Class Procedures 


4,03 


4 


Kndwiedge of Subject Matter 


4.14 


5 


Adequate Planning and Organization 


4.40 



When various groups within the s^le wire compared, there was ho 
significant difference in the ranking^ though in a' few cases the acttiar 
ranking was different. The groups compared were men, women^ those with 
p;re-cbllege teaching experience, those without pre-cbliege teaching 
experience, those indicating major responsibility for elementary 
methods^ secondary methods ^ fbuhdatiohs cburses-^ curricuitS courses and 
those who taught in-seryice courses^ There Was considerable overlapping 
in these categories-^ Generally, "Adequacy of Peri^onal Selatlbhs witK 
Students" and "Enthusiasm in Working with StudentsV were ranked first 
and second respectively. However^ Elementary methods and Foundations ' 
iSstructibn^ reversed this order; they placed "Enthusiasm" before "sT 
"Personal Relations." Women tanked 'Methods and Class Procedures" 
second and "Enthusiasm" third. With the exception of those ,with no pre- 
college teaching experience whb ranked "Methods" fourth, md women who . 
ranked "Methods" ^^second, the othier groups ranked ^Methbds" third* 
"Knowledge 'or Subject Hatter" was quite "consistently ranked fourthi 
the only exception being the group without teaching experience below 
the college level; this grbup ranked "Knowledge" third. Every group 
ranked "Adequate Planning and Organization" fifth. 



One other comparison was completed In this study~raiikirig of the five 
laajdr categories by those Indicating interest "in various science dls- " 
cipllnes. The early results which indicate an emphasis on the personal 
'dimensions of science teaching, i.e. '^Personal Relatiras and Enthu- ' 
slasm," were genetaily confirmed; The varlatldha .which did bccur were 
aligned with smaller sampled and were not significant. The important 
variations consisted of greater anphasls on '*KethodsV which was ranked 
second by earth scientists, environmental educators and those ^iri teres ted 
in interdisciplinary studied. ^ ' 

Simiiar studies haye been^ completed with other groups Including Ih-^ . 
service teachers, prerservice elementary education majors^ lilgh school 
students Caverage, advantaged and disadvantaged) , and elementary 

children. /Science educators'- perceptions and the perceptions of tiies4 

[ -» _ •_ _ _ ' _ *- 

• groups were highly correlateid. This bbservatibh was particularly true 
for the top ranking categories: "Adequacy of Personal Relations with; 
Students"; and "Enthusiasm in Working with Students." Wi'th only one 
exception these two categories were ranked first and second respectively 
by ail groups and in the one exception the two categories wore reversed; 

. "Enthusiasm*' was raSced first and "Personal Relations" secbn<i| While- 
science educatbrs and teacl^iers rank "Ade^uapy of Teaching Mefthods" and 
"Class Procedures" third and ^'Knowledge of Subject Hatter**' fourth, the 
students generally ranged "Methods" fifth and "Khbwledge"* third. 
Science educators and teachers were consistent in ranking "Adequacy of 
Planning arid Organization" last while the students* ranking of the • 
category ranged from third tb fifth. 



' interpretations . ^ 

The ideal science teacher is a person wHb effectively cbbrdlnates cer- 
' tain personal qualities with skills and knowledge in classroom teaching. 
This is a .person who cari "put it all togetherc" The ideal sc^Lence 
teacher has a unique ability tb adapt knowledge of subject Satter, 
personai relations, planning lnstt;uctlbn, enthusiasm* for working with 
etudents., and employing a variety' of teaching methods Intb his/her =' 
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teaching. After analyzing hundreds of studies and onpioying perceptual 
reaeafch methods over a ten-year period^ the author concludes, that iany 
attributes are essential to good science teaching. Consequently^ 
•effective science teaching is a holistic notion. There is probably 
not a definable characteristic br set of characteristics that consti^- 
tute effective teaching. 



ABSTRACTOR'S ANALYSIS 

This research report adds to the fund of investig'atlons emplbyihg 
perceptual methods to identify skills and competencies, of good science 
teachers. It confirins the findings of other science education 
•researchers who have used theise ?iethods. For example,' one of Bybee/s 
Bia^br cbnclusiohs is that personal relations is an important dimension 
ill science teaching. Personal relations with students' was ranked 
nrffl^ber one in a Q-sort procedure where science educatbrs were asked 

• to select items relative to the ideal science teacher. Personal 
relationar were also ranked number on^ by science educatbrs whb parti- 
cipated in a Delphi study and who were asked to identify skills 

, important to secondary schbbl science teaching (Chiappetta, et-ai. , 
1978), In addition, it was an are^^ ranked number one by secondary 
scHbbl science teachers who were surveyed to determine their percep- 

: tions of needed science teacher skills (Chiappetta and Collette, 1978), 

■ \ ^ . ) ■ . 

Based on recent studies, what do the findings say tb the profession 
regarding the importance of persofiai relations in the science cias^- . 
room? ^AtJteast two statements seem justifiable^ First, the ll7bl was 
a decade where individualization and humanism were stressed in educa- 
ti6h» unlike the i960s where there was great emphasis upon subject ^ 
matster. As a consequence, research which assessed -the_perceptibns of 
educators in this iperibd would most likely report that interpersonal. 
reiationsHips are !impor^:ant in the teaching process. Personalization 
and openness was a theme of education during the "l970fe. Second^ 
personal relations^ regardless of the times, are important to teaching 
, science. It is an essential element of teaching arid, along with other 
skills, should be prbmbted in science teacher trainingi 

, 7 V 




There Is another thajbr cbhclusibn put forth by Bybee that taerlta 
reitefatibri. The cbhciusloh Is that good science teaching requires * 
the integration of tnany skills^ as opposed to* one on a few sfcliis. 
Teaching science ±s a complex act and it requires great expert ise* 
It necessitates the ability to use many competencies related to areas 

^ auch as knowledge of subject matter, adequate personal relations with 
students, adequate planning and brganlzatlbh^. enthusiasm in working 
with students^ and adequate teaching inethods and class prbcedures. 
The ribtlbn that many competencies are necessary for gobd science 
teaching has been supported by other studies emplbying the perceptual 
methods ^o gain insight Intb the selectlbh and training of science 

^ teachers (Simpson and Brown, 1^77). 

Researchers have Ibng debated the validity of descriptive Versus 
experimental research in identifying behavibrs reiated to effective 
teachings Each type of research has its strengths and weaknesses,^ 
riie descriptive or the perceptual approach usually produces a list of 
skills believed tb be essential to gbbd teaching with a raiifcing that 
emphasizes certain skills, 4ependlng bn the iibpulatlbh Involyeii^-Xhe 
result is a holistic picture of needed competenGiesT * However^ ^is 
picture presents teacher educators with^ah-^^/esbme task, since the 
identified skills and knowledge are^sually rather extensive^ Experi'-* 
mentii research on thje^other^and is mbl"e empirlcaily based and 
investigates litilcs^eB^&en tea^^ performance and pupil prbduct* which 
is preclsely^what research on teaching must . determine. Unfortunately ^ 
^thiiTapproach usually fbciises bh too few variables ^ thus losing sight 
b£ the total process that is assbclated with the act of teaching. 

The large body of descriptive studies that exists can provide direction 

- , - * - _ _*__■ " ■_ 

for experimental research bh science teacher effectiveness.'' it can be 

analyzed to identify several teaching skills that have been perceived 

to be important to science teaching and that need verification in 

experimental researchi It appears that a new era of experimental 

research is in brder. The Research should assess the effects of several 

observable behaviors that should be e^:hlblted by science teachers , ' These 

behavibrs shbuld be selected from the areas of persbnal relatlbrisi 



enthusiasm for teachings teaching methods, planning iristructibhi arid 
knowiedge of subject mat 
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This study was designed to measure the validity of the Views of Science 
(VOS) questionnaire (Hillis^ 19755 for use ^th preservice eletnentary 
education majors. 



Rationale 



The major assumption identified by the author for this study was^ that 
elementary science education students ^should hold a philosophical view 
of science consistent with the tentative nature of scientific knowledge, 



Hesearch Design arid Procedure 

■ ' ■ - ■ • . '6 

Experiment 

r . ■ . 

\ _ _ . __ _ _ _ : _ _ ' ■ 

The VbS was^ administered to a sanq>le of elementary science methods 

students (N«19) and elementary education graduate students enrolled 

_ _ J ] _ _^ _ _ 

In a graduatjs level scieSce education survey course (N=43). Correlation 

_ -'^ - -_ _ V- , _ j__ 

cdefflclerits Ibetweeh VOS score and the nunAer of semester hours of 

physical science hours taken were coiisequehtly coinputed^ 
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Tte VOS^wM adndpisteredT to nine separate st^^ groups; biology faculty 
aodbers i(N»6), M.Ed, students (1^155, H.S./in biology students '^(N=i2); 
0«ftior undergraduate biology tnajors (N»i8)^ freshinan and sbphomore 
lindergraduate students enrolled in a gene^d. biology course for ndn- 
eciexice oajdrs (N«42), high school biology teaSeriv (N=8), junior high 
a^ooi life science J^achers (^6)^ high school biology students (1^74), 
9oi seventh and eighth grade life stience students (1^114). An' ANOVA 
vas then calculated to coipare for signtfieaoat differences among groups^ 
and t-'tests were tised for two group '^co^ari.sons. 

FliRilhgs , 
iggperfinent #i 

Heltl^r cbrrelatibn was signlficmt; preservice « 0.13; graduate « -0.17: 

' Unl^rslty faculty members scored signific^tJy higher than all other 
groups (p«b.bl). M.S. students scored higher than all groups (p«0il0 to 
p^Q»61) except undei^raduate biology isiajdrs (p«b.22)« Differences among 
oth^ grbtxps were nbt significmt. 

Interpretations 

I^mb infers that the VOS has construct validity as a meastnre of how 
tentatively individuals view scientific kiiowledge^ but admits that the 
qtiistibnnaire is more applicable to the individual's knowledge, of physical 
scdUmce than bf life ^science. 
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ABSTKACfbR'S ANALYSIS^ ^ 

The basic premise updn which this research . his been based ia very sound 
and ±8 in the forefront qf the educational research today, ffowever^ the 
basic problem with the study ±s that an instrument designed to measure 
attitudes towards a physical science was used to' measure the attitudes 
and views of individuals in the life sciences. It might have been more 
appropriate for the researcher to either find a more suitable instrun^ht 
or reconstruct the VOS by means of an item analysis to meet the needs of 
individuals in the life and biological sciences.: 

The idea that elementary teachers are fearful of science and, due to 
negative (teacherj attitudes, science instruction at the elementary level 
is of questionable quality is one that has been investigated quite 
thoroughly in recent years. Unfortuiiateiy, efforts are being directed 
more towards the measurement of attitude as opposed to the mbdificatibii 
of negative attitudes. 

One possible suggestion for 'future'fesearcTr"miglrt~~be7^he vaiidatibh of 
other instruments and^ in turn, the coiiq>iiation of either an instrument 
measuring the attitudes of individuals to all science and/or the co^iia- 
tion of one more suited to the life sciences. 
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Purpose 

According to the writers, the in tent. of this study was to investigate 
a televised in-service prograin as a motivator for teaching science in 
elementary school classrooms. The research questions posed for the 
study were: 

) ' . ' ■ . 

li* Cant a televised in-setvice program provide the means to 
adequately prepare teachers to teach science? 

2. Following televised in-service instruction/ will attitudes 
toward science and science teaching be changed in a positive, 
direction? . ^ ' 

3. If science teaching competencies are acquired and attitudes 
move in a positive directibh^ will there be a corresponding 
increase in science activities ^elhg taught in the classroom? 



The writers cited evidence that science in the elementary school is 

__- - 

Incidehtally or rarely taught * Three areas were identified from the 

literature as significant influences oh the teaching of elementary 

ach^l science: 1) a teacher ^s competency to teach science ^ 2) a 

teacher's attitude toward science and the teaching of science, and 3) 

a teacher's past experience. This investigation was an attempt to 

study these influences on the Ihcidehce of elementary science teachfagi 



Rygearc h^eslgh arid Prbcedure 



The report described an evaluation of a 14-iessdh teieVised science 
In^iervlce program developed to trata and motivate elementary schbol 
teachers to implement Science--A Process Approach CSAPA) . The subjects- 
incittded 76 elementary teachers (K-65 who selected SAPA for their 
classrooms i but had no previous experience in any elementary science 
programs. Fifty participants worked in their own schools with color 
cable TV J while 26 participants worked^ in their schools with black and 
white videotape and videotape equipment. Fifteen weekly meetings 
lasting from 36 to 40 minutes were held during the first school semes- 
ter. ^A teachero assistant in each school building distributed heeded 
iisateriala and checked TV equipment for each meeting. 

L semantic differential to determine attitudes toward science and 
science teaching and a science compfetency post-^eaaure patterned after 
SAPA' 8 Scienc e Prbfcess Measure for Teachers'~Form A r wete developed, 
by the writers^^fdr the study, in additibri^ each participant was asked 
to submit a weekly record of science teaching activities; and certain 
deiabgraphic information was obtained from them.. 



Findings ^ 
The competency assessment identified b6 teachers successfully per- 

._ _ . _ _ _ _ _ . _ _■ _ _ ■ ' c 

formed 29 or more tasks out of 33 listed on the science competency post- 
measure. Teachers who attended ail of the In-senrlce seasibhs achieved 
a higher comjpetehcy on the post-measure than those who missed one or 
more nKetings. An analysis of the pre- and post-measure of attitudes 
indicated many positive changes. In addition ^ as the in-service pro- 
gram progressed, there was an overall increase in the number of science, 
activities in thfe classrooms. Neither prior science courses taken, 
years taught, nor grade level taught were related to achievement in 
science competency and change in attitudes, ' 
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Interpr e ta t Ibhs 

t • , ■ 
The writers' discussion of the findings was brief, They concluded 
that a science ^.n-service program via television was one method to 
effj.ciehtly make use of educational resources, 

ABSTRACTOR'S ANALYSIS * 

■ ^. .■ . . ■ 

__ _ _ I _ 

Much is being studied about growth and development during early child- 

% _ _ 

hood and the behavioral patterns and attitudihal sets established 

during those early years. The major assumption for this paper seems ' 

to be that interests in science can and should ie nurtured during the 

early years in school. The writers' concern was that science ins true- ' 

i±6n is not readily available during these fbnnative years ^ and thus 

~ ____ ^ __ _ _ _ _ _ _ 

children are not given the opportunity to develop early knowledge^ 

attitudes^ and skills heeded for continued understanding anij appre-^ 

elation of science In the cdhtempbrary wbrld*; Four supporting articles 

from the literature provided some evidence to substantiate this assump- 

tlbn^ These articles included survey research and authority judgments 

and represented only a limited sampling of the broader information base 

available on elementary school science teachings 

Analysis of the report led to the identification of some general con- 
cerns about the evaluation study. The first concern was: one regarding 
the adequacy of th^ study's theory base. A theory base is useful as 
it attempts to describe the current state of affairs in an area of 
knowledge^ and as it provides the means for predicting future' behaviors. 
Its most useful function, however, is to account for and give meaning 
to facts and dbservatibns.__The meahihgfulhess of research and evalua- 
tion is directly proportio^^^j its relationship tb what is known ad 
represented by the functioning of theory,. 

• 

. This study limited its references to theory to the three areas identi- 
fied from the literature as significant influences dh the teaching of 
elementary school science^ They seemed to function as assumptions, 

^' in ^ 
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and the study was shaped by them, biscussidri of themj however^" as they 
Infiuericed the study and elementary schpbi teacher motivatidn to teach 
sciecce vaa bmittedi thiis limiting the report *s meaningf ulness. The 
value and power of a theoretical model is to provide a basis for des- 
cripti^^ prediction^ and explanation of events around us. Perhaps 
more value could have bean realized from the study if it had evaluated 
the validity of these assumptions upon which it was based, The.contri- 
butlons of thr=5ory can provide a powerful potential fdr^e remediation 
of motivational problems toward science teaching, 

A second concern was related to the lack of ah expressed evaluation 
design. Both evaiuator and decision-maker should ^be interested in 
cpht rollings or at least accounting for, possible threats to the 
quality of "iriformatidn collected. The investigators did not address 
this function of evaluation design in their report* It appears, how^ 
ever^ that the study represented a one-group pretest-pbsttest design j 
thus, reported gains cannot be attributed to the televised inservice 
lessons. Some kind of control group against which to cp^are the 
^ effects of the televised lessons on the dependent variables is heces- 
aary. 

Measurement was a third cohcerh. The three questions which framed the ^ 
purpose for the .study were not fiilly answered because of questions about 
measurement procedures. Measures used to assess science competency and 
teacher attitude were designed specif ical^ty for the project and 
' required especially careful determihatidn of the worth of the measures. 
Although it is recognized that measurement of more subjective quali- 
ties^ such as attitudes^ is difficult to obtain, more technical 
information is heeded about the adequacy of the measures used to 
assess teacher attitudes tbxjard scien^ and science teachings More 
complete, descriptions of operational defihitiohs fbr the dependent 
var.iables, would help clarify measurement activities. 

The final general concern was abbut the discussion section of the 
report. This section was disappointingly brief arid did hot address 
the meaning of the results ±n terms of the original questions, an 
explanation of what ihfluehces or assumptions could or could not be 
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Bupported by the jstudyi llmitatidhs of procedures and restrictions in 
gcaeraiizability, or suggestions for impleinehtiiig its findings i it 
would have been interesting, too, to know more about possible differ- 
ences in results obtained through the presentations on color cable 
TV and black and white videotapes ^ and whether or not motivation to 
teach science was dependent upon cdmpetehce and positive attitudes, 
as sugge^sted, 

A receait report by DeRose^ Lbckardj and Paldy 8.3795 stated that 

elementary achool science represents a" significant problem area* It 

has low pridti^ty in the -clemestary B^hools presumably because the 
- -- --- - - I 

relationship between science and othey cucrlculuii areas is not 

apparertfc to elementary school teachers and their, administrators * 

Perhaps a greater imp'adt can. be made upon increasing the Incidence 

df science teaching In elementary schools if science education. 

research^ program develdprneht^ and evaluation could focus on improving 

the perceptions of elementary schddl prdfessiohals toward the importance 

and usefulness of science as part of a basic edUcatidh, In ddihg this, 

careful cdhsideratidh must be given to the design, execution, and iriter- 

pretatibn df dur risearcK) and develppmerit efforts, 
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Purpose 

This attitude study was conducted to detertnine the effect of different 
levels of teacher observation and classification questioning perfdr- 
inance bti student affective outcomes i It was hypothesized that ai video- 
tape model would be superior to an audio-tape mbdel^ and that bbtr 
models would be superior to a no-model treatment in the frequency bf 
questions generatedi ^ 



Rationale 

Santiestebari's study examined the effectiveness b^ two Observational 
learning modalities on the acquisition of ob^ervatibh and classiflca*^ 
tlbn questioning performance by preservice teacheris. .This report 
cbncernihg attitudes toward scie&ce instruction is part of the large 
study. 

V- 

Several studies wire cited that eacamined the impact of ^dif ferent 
Instructional presentations oh the attitudes bf students. A report 
by Rowe concerning wait time arid student behavibr change was examined ^ 
The investigator presented the generalization that if the "teacher 
requl'iTes bbservatlbn and classification of events, and objects, the 
students will acquire these skills and later transfer the skills to 
other situations. Perhaps students perceive a high frequency bf quese 
tlbns by the teacher negatively and perform required behaviors with 
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little or no interest. It ima assumed that tteache^a trained to ask 

* .. . . _ . _ . _ ■ 

i»re questidris would produce different tjrpes of student attitudes 
toward a lesson. It waa also assumed that observational learning or 
tabdelihg via audio-tare did produce teachers ^ho would adopt the 
behavior of others ^ 

— ; . - _ # ___ , 

Researcfh DesiOTt and Procedurjsi 

The indepetident variable was the type of teacher questioning. model 
used. Models were audio (A), video (V)^ and control no-mbdel. Forty- 
eight preservice elementary teachers were trained to ask observation 
and "classification questions by means o^ one of these mddeis. Each 
teacher prepared and taught a 15-mihute micrc^teaching lesson to three 
randomly assigned third or fourth grade students v Science— A Process 
Approach (SAPA5 materials were used. The lessons were audid-taped and 
later analyzed by drained raterst^ ^Mean rater reliabilities ranged from 
.83 td .93. • 

An attitude measure was the depehdent variable. This set of eleven 
summative-s'cale items was administered to the 144 children at the con- 
clusion of the micro-teachiiig lessons. Reliability estimates ranged 
from i52 to ,77 , . 

The overall design of the study be summarized as: 

R \ 0 . ; 

R 0 

The attitude measure was factor-analyzed to determine if subsets of; 
cb-^varyihg variables could be identified. Four factors were extracted 
and rotated. The factors were flj lesson enjoyment, (2) naming things, 
(3) frustration, and (4) learning in small groups^ Hultivariate analy- 
sis of variance ^fANOVA) was/ performed using the factors as dependent 
variables _ and the. treatment groups as independent variables, Scheffi's 
test for comparisons of the means '."'as used to determine treatment-group 
differences.. 

if 
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Flndtnga : * 

■c 

Teathera assigned to both the V arid A model treatments ^sked' signifi- 
cantly inore questions than the control group. Students eacpbsed to ; * 
the V and A model^trained teachers responded more frequently than 
children assigned to control teachers, 

*° ^8,276 *" ^'^^ calculated f or "MASeVA. This was not significant. 
A univariate analysis of variance indicated that ' only .the frustration 
factor exhibited significant differences. Subjects that had been • 
taught by the V oodel teachers Scored signlf Icantiy higher than the 
control- groups. No differences were f5und between the A and V model 
treatments or between the A and the control groups. Students perceived 
the test and micro-teaching task as J»eing dlfflcultj 

V-modei- teachers asked inore bbservatlbS saxd classification questions 
and they Required the students to manipulate materials moi'e than the 
cdhtrbl teachers. There wete no dlffetences between V and A treatments 
on the frequencies of observation and classification questions asked. 

Ihterpretatibh 

___ J . __ * '. 

The iwyestigatdr stated that levels of teacher observation and classi- 
fication questioning performance affect student attitude outcomes. The 
reader is cautioned of a possible Type I error for the significant: 
differences found in factor III, 

It Is suggested that tiie asking of high frequencies of questions may 
yield negative attitudes on the part of some students. Excessive 
draands for the nianipulatidn. of science materials could also produce 
negative affective responses. 
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ABSTIttCTbR'S ANALYSIS 



Several studies were cited that were related to the current investiga- 
tion. It wuld be desirable to review the numerous studies cbipiied hy 
Balzer et al , (1973) in order to further deveibp a base for the Ihter- 
ictlbh ef modeling, micro- teaching, and student attitudes. 

The major conceptual contribution of this study may be the thesis that 
an optimum range of questions and manipulations should be completed^ 
within a given time period. Since several elementary science programs 
encourage questibnihg and manipulation, the .identification of this 
"range" may be a h^l^ful teaching strategy, ■ . ^ 

Rigorous analysis was perfbraed on the cbiiected data. Although 

reliability Indices wire given for the attitude measure, no indication 

_'_ . ___ ___ _ 

of validity was cited. Without this infbrmatiibhi the credibility bf 
the study is greatly reduced. 

What was the sample size? An N*« 144 ^ilementary children was giv6n. 
Since the study tos dependent on the teachlng'j-modelihg behaviors "of 
48 preservice teachers ^ perhaps It wbuld be ttore appropriate to uJe 
"classes" as the sample size which is actually 48, 

____ __ _J ' ./^ . . . _: *. _l _ [ 

The A and V model treatments vere not explained « Wilat happened in 

these traihihg sessions? • Hbw Ibng were they? How were the models 

related? Were the models ihservice teachesrs, br preservice teachers? 

Even with the space limitations imposed by the Journal, it would be 

helpful tb knbw more about the model treatments, 

, / ■ r . ■ 

if , 

It was repbrtecjf that each teacher prepared and taught a i5-minute 
leisbn based on SAPA materials. Were the lessons air the same? if 
the lessbhs did differ, hbw was control maintained cbncerhihg the 
bblervatibh and classification type questions? if different groups 
of children received "different" lessons, the prbcedure can be 
questioned. 
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Each "class" cbhsisted of three children. Hbv'reallstic is a grbup of 
three in extrapolating to classrooms of 30? Since frequency of ques- 
tions generated was a coinponent of the Ihdepehdeht variable ^ It could • 

• l>e argued that- more questions can-be generated Itt a small group than 
in a larger group within 15' minutes, it would be interesting to try 
thlf treatment with a "ifull size" class to see if the gineraiization' 
for groups of three apply to a larger group, ^ 

.. 4 ' ; . * ' 

• A final cbmmeht concerning -this study relates to the issue ot measuriugj 

^ attitude immediately after a treatment^ What might "be the attitudes of 1 

"Vi . _ __ ,__ . 

subjects* ten days after a treatment when btherv."strategies" haV^ inter- 
vened? ^How w^ll does a/question such as ''the teacher was nice" relate 
to the factor of learhihg in small groups? 

the results of this study tend to support the general contention that 
levels of teacher observation and classification questibhihg performance 

_ aftect student altitudes. Of even greater educational significance is 
the thesis that asking high frequencies of questions may yield ne^a- 

' tive attitudes on the part of some students. This thesis certainly 

.^warrants investigation. 
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Purpose * 

The study was designed to address two questions; (i) which of five 
activities used to evaluate interns was most highly related to their 
standing in the science methods cl%ss?, and (2) is there a relatioh 
between the classroom teacher *s rating of a science lesson and the 
rating of the cainpus activities made by the university instructor? 



Rationale 

Classroom performance is the ultimate goal of methods course . instruc- 
tion. However, in many contexts following students iutb schools to 
observe and evaluate student lessons Is not possible for university 
faculty members. It is desirable^ therefore^ to determine If perfor- 
nlince in the classroom is predictalsie by more cdhvehieht dh-campus 
measures and if the In-the-schboi activities can be adequately assessed 
by the supearvisihg classroom teacher^ a more accessible source df data. 



Research Design and Procedures 

Forty-six pogt-graduate Interns ehrblled in aii elective science methods 
course were subjects for the study. Seven perfdrmance ineasures werjs 

J f _ . . ' 

used. Four of these related to on-campus components of a methdds 

course: an Ihtrdductbry assignment^ construction of teaching aids, 

o 
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preparation of a science resource unit, arid teaching a mihllessoh to 
peers, A fifth cotdpbheht of the course was the supervising teacher's 
assessment of a lessbh taught to pupils ±n local schools; The final 
course standing was used as the sixth variables The university 
instructor analyzed the data generated by the supervising teacher 
to create a seventh variable. . 

The teacher used the Lesson Evaluation Form CLEFJ adapted froS Uhihorn 
(1968) in assessing the lesson; Twelve general competence items were 
rated on a 1-5 scale and summed to compute a general competence measure. 
No validity ' or reliability data are reported from the original study 
and no reliability data were included from this wbrfc^ It is hot clear 
how the uhiversil:y instructor's interpretation of the supervising 
teacher's rating differed from the teacher's stmmation data-- 

Product moment correlations were computed between each variable and all 
others. In addition^ cof relations were reported between each variable 
on the LEF and the total LEF, the university instructor's interpreta- 
tion of the LEF, and the final course standings 

Fltidt iiga 

All of the variables were significantly correlated with the final course 
standing. Few correlated with each other, however. Complete data are 
shown in Table I. 

Eleven of twelve LEF scale ratings correlated with the total score and 
the instructor's interpretation (rfl*.5 - ;7). Only one of the scales 
correlated with the final course grade as high as r « ;4, however. 
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Cdrtelatloii iSttfi of Course fetivltlei m. to EyUuiti th? Science Methods Course 



VariaSies 

— Name jlmnjji 


Science Methods Course 


: 10 il 12 — 15 29 


Introductory Asaignnient ^ 10 
Constructlort of 

leaching Aids 11 

Science Resource Silt 12 

University Mlnilessoh 15 : 

University Instructor's 
Interpretation .29 

Ciassrooiii Teachers' 
Evaluation of 12 items 35 

Final in Science Course ' 32 


i '206 .0J6 ,062 ,038 , .'026 .288* 

1 .369 ,i53 -.056 ,078 ,554* 
i .307* ,247 ,122 " ,888* 
i .164 ,272 ,496* 

i .812* .447* 

' ^ 1 i429* 

i 

7 


*P<0,05, 



^1 

^ 2!) 



I n terpr e t a tion 

Wolfe cldims that campus activities are related to the final gradej 

but that • •cbhriectiohs cannot be' drawn" between performance in the 

classroom and in the university settin^^ 

> ^ 

expressed for the validity and reliability of the' iristrumehts used to 

assess interns. In conclusion, Wolfe claims, ''The university iristruc- 

tor should coritiriue to evaluate the methods class activities and the 

assisting teacher, the act of teaching iri the classroom^" 

ABSTRACTOR'S ANALYSIS 

The role of school activities in preservlce methods instruction is an 
area of grave concern in many campuses i These activitieis are time- 
consuming, difficulty arid they make great demands of the personnel and 
material respurces of jschool arid lirilversity. But field experiences do 
have the ultimate relevance i 

Given the obvious pertinence of the teaching activity, it is difficult 
to imagine why emphasis in this study was directed toward correlations 

with the final course grades UL^.eems that the question is "Do campus 

perfbrmarices predict field performances?" iitfilr~-wa3^^ihe_ answer is 
"probably not," giveri the measures used iri this study* 

Wolfe pbirits -^but a major problem in interpreting the correlation 
inatrix. The firial course evaluation was confuted from five of the ; 
other variables. Therefore^ when brie of these five was cbmpared to 
the final evaluation it was being correlated with Itself! The problem 
may be cbhfbuhded further in that these types of measures are frequentiy 
weighted uriequally in a cburse context. If this is so in this case, 
-more heavily weighted subscores would correlate' more highly w^h the 
total; (Note that a resource unit did correlate highly (r « r.88) id.th 
the final.) 
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A better procedure In situations like this one is to correlate brie 
variable with the sum of the others i, I suspect thalE the high corre- 
lations would be lost if this were dbrie* 

The iristrumeht^ reliability problem ±s critical. The low reliability 
of individual items from the LEF may account fbr their inabiiifiy to 
predict the course grade, while their sum does a somewhat more adequate 
Job. 

luterrater agreement is another damehsibh in using the rating scale. 
Often raters Will produce results with satlsfactbry measures of inter- 
hal consistency, but with low levels of agreement, CFor example^ I 
have done work where groups rated a videotaped lesson using a series 
of 1-5 scales arid found Croribach Alpha to be in excess of .8 but 
interrater agreement below 40 percerit.l A jproblem with the procedure 
in Chis study is that no training of teacher raters was ddrie.* Although 
university iristructbr arid teacher agreed on the interpretation of the 
ratings Cr » .81)^ there is rib testlmbriy tb their accuracy. 

Perhaps, most puzzling ±s Wolfe's claim that the prbfessbr should eval- 
uate on campus and the supervising teacher in the classroom. I see 
little justifiable basis for that pbsitibri in this research. A system 
whereby supervising classroom teachers assess iriterri competence for 
the university prbfessbr has a strong appeal, but adequate iristrumerita- 
tiori arid trairiirig in its use are a Ibng way off. 
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?prpose^ 

Applying "mediatlorx" theory (Flavell and Wohlwlll, 1969) tb the develop- 
Wfint of proportibnai reasbhihg^ the present study asked whether 
instruction of concrete bperatibnal children in the proportional 
reasoning associated with the concept of speed would enhance recipro- 
cally the development of proportibnai reasoning in a more general set 
of tiisks characteristic of the formal operational stage. 



Rationale - ' ' 

The study is one of thg increasing numbers of studies attesting to 
detemihe effective ways of increasing students' understanding and 
use bf key component s of formal operational reasoning as so designated 
by Piaget's theory bf intellectual development, it is not only assumed 
that proportional reasoning is a key aspect bf scientific reasoning 
and necessary for understanding concepts such as speedy but that 
effective teaching bf such reasoning to elementary school students 
is difficulty if nbt impossibles due to its dependence on the prior 
acquisition of less complex reasoning skills and its Intimate reia- 
tlbnship to a whole host of reasoning .skills acquired during the latter 
formal bperatibnal stage, . 

it is further assumed that, if effective ways bf teaching such feasbri- 
ing CM be identified, we will not only have acquired procedures for 
the teaching bf certain scientific cbncepts but that we will have 

31 

■ 33 



identified important ways of advancing scientific reaspriing In ^ ^bre 
general sense* Mediation theory was proposed as a possible giilii^ f^r 
the develbpmeht of stich effective teaching procedures; 

Research Design and Procedure 

One hundred five third-grade children enrolled In three mi^dle-clas^ 
Seattle elementary schools were administered a screening test to W^htlfy 
4:oncrete c^i^^ohal subjects, ^Fiftyr-bne of the 74 concrete operational 
subjectis thus identified were randomly assigned to three groups of i^j 
subjects each (x age ^ 8 years, 10 months). Assigomehts we^G strat^^ 
fled by ^^assroom, 

fP-^st treatment group designated the Training and ebmp_arlaon Grp^ 
was ttraihed in the proportional reasoning associated with converting a 
distance and elapsed time into a statment of speed followed ty ^ s^^ 
/of Bpeed-comparisbn problems which appeared in subject workfcc^oksi 

The second treatment group, designated the Cbinparisoh--Dhly ggcup » 
received ho direct training in proportional. reasoning. Distances ttgy^led 
.and elapsed times were demohstrated and related to the iliu^trations ±xi 
the wbrliooks ' but the dlstahce-tlme pairs were hot related to the cbtjcept 
of speed. Subjects were then given speed-cdmparlsdh tasks identical tb 
those in the Traihihg ahd Gomparisbn Srouix , No assistance v^as given ±^ 
solving the problems. 

The traihihg and comparison treatment required 55-60 mlhuteP of individ- 
ual iiistructlbh giveh oh three successive days. The compsrtsoti'-only 
: treaf.^nt required 45-50 minutes of ihdlvidual ihstruction given on two 
successive days. 

The same physical apparatus was used In both treatment groups to deSo^.. 
strate speed comparisons. Subjects were tutored from a script, The 
third group i^erved as a non- instructional control group « 
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Inaaedlftte and delayed post tests which each Included 12 miiitlple-chbice 
retention iteias were administered to all three groupsi ;The delayed 
pbsttest was administered three weeks fbllbwihg instruction. Alt items 
required cbmparison of ratios where both distances and times were 
different followed by this question: Which object moved faster br did 
th^ both move at the same speed? 

Immediate ^d delayed tranifer items were also administered during the 
postteating. Cbhteht varied, but the numbers and operations needed 
for problem solution remained the same^ Twb remote transfer tasks 
based upon Plage tian tasks were also administered. The tasks Involved : 
a cbmparisbh bf speeds and distances traveled by a bicycle and car arid 
by rolling spheres. 



Findings 

Analysis of variance was used to determine, sighificaht group differences 
fbUbwed by Scheffe's Test yAiere appropriate. The Trainthg and Cbmparin 
son Group^ and the Cbmparisbh-Ohlv Group showed similar group means on 
ail posttest tasks. In general these were slightly higher than the 

Control Group ^ a means. However, on the Plage tiah rembte transfer tasks 

— _ - - _- - ■ __ _ _ _ 

Control Group's means were similar or slightly higher. In only twb 

cases group differences reached statistical significance Cp^.OS), The 

Training and Compa riso n-^buj ) scored significantly higher than the eontrol 

Group oh the iimediate retention items while the Cbntrbl Group scored slenlf ±> 

cantly higher than the Training and Com parison Group on the Immediate 

administration of the second rembte transfer taski 



The Traini ng and Comparison G roup's superior performahce on the iSe- 
dlate retention items indicates that training was successful, yet the ' 
three groups' similar performances on the delayed test indicates that 
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the positive effects of training were almost completely lost within - 
ibvke weeks. The finding that the CQmparlsbni->(aiv Grbop^ performed 
slightly worse them the fra i ning and Cdmparisbh Group on the retention 
itans but slightly better bn the transfer items suggests that the con- 
flict experience d by th e J^ter in not being^iven a sdlutidri strategy 
had s stronger residual effect. Since group differences failed to 
reach significance, this diffeMiitial effect must remain a hypbthesis, 
. The relatively poor performance of the traitiirig groups on remote trans- 
fer task one showed that training had not resulted in the acquis it ion 
of any generalized ability to use proportions. This was interpreted 
to be consistent with Piaget's view that such a general acquisition 
normally does not appear until fbrmai operationst at around 11-12 years 
of age. ^ ■■ . ■ . 

The Control Group's significantly better perf drmahce oh remote transfer 
task twd which required cbmpensatibn operations was interpreted as ah 
indication that direct traihihg oh prbpbrtibns can interfere with the 
concrete operational child's ndrmal use of compensatory operations at 
least wlthih the same conceptual area* 

* 

ABSTRACTOR'S ANALYSIS 

The experimental desipi ahd statistical prbcedures employed were apprd- 
prlate. Sufficient care seems to have beeh taken to insure the validity 
of the results in terms of potentially cdnfduhdihg variables such as 
experlmehter bias ahd non-equivalence of' treatment grdips. It should 
be cautioned, however^ that group sizes of 17 are certainly at or near 
the lower limit one would' want td go ih trustlhg the laws of randbm 
assbrtmeht. The results appear to have been interpreted satisf actbrily 

within the Plagetiah framewbrk atxd reveal interesting arid impdrtaht^ 

-- - - _ . ^ " _ " _ - - - -_ 

yet not novel, conclusions. Aside from this, the report leaves cdnsid- 

erable ambiguity cdncerning the applicatioh of medlatibn theory to the 

experimental treatments involVed. This, I believe^ makes a thoughtful 

Ihterpretatioh bf the study's importance extremely difficult. I wbuid 

like to raise the quest ibh as to whether cbgnltive mediation was really 
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Involved at all. Allow me to i5cpand upon this by first providing sdme 
needed background ihfdrmatibh about Fiaveli and Wohlwill's "itoplicative 
md ttonliplicative mcdiatibh patterns" df^he acquisition of cognitive 
abilities referred to by Boulanger as their "mediation theory/" This 
backgrbuhd ihfdrmaticn was not provided , in Boulanger 's fepdrt*-::i3:^_- — 

Flaveii and Wohlwill (1989) considered the acqtaisitidn of two cognitive 
abilities designated as A and B. Four patterns df acquisition of these 
abilities were discussed. Fiirst A and B may be unrelated such that the 
order of their acquisitibh varies from Individual to individual, e.g., 
although a child's initial coherent Image df the president ma^ coincide 
in time with his acquisition of number conservation^ ho 'cdghitive 
rolatldnship exists between the two. 

Second the relationship between A and B may be one of substitution ^ere 
A emerges first and functions to guide behavior. Then 3 emerges and pre' 
empts A*s function. A and B may be cogni lively unrelated except that 
they function in the same task domain , e . g . , the preoperational child's 
perceptual mode to conservation tasks is preempted by the concrete- 
operatlohal child's Inferential approach. 

Third A and B may be related by "Implicative mediation" such that A 
develops first, then B develops with A forming a cognitive subset df 
B. The use df B always and necessarily implies the exercise of A| 
Sigi, the concrete dperatiohs of classif icatidh and seriation are 
necessary prerequisites (subsets) to the idehtif icatidn of prdpdttional 
relatidhships among the variables so identified. In fact concrete dper- 
atione, in general ^ are necessary prerequisites fdr formal operations. 

Fourth A and B may be related by "ndniinplicative mediatidh" whereby 
th^^dveht of A helps mediate the subsequent acquisition of B yet this 
medlrtive role is hdt assumed as in the previous case, e.g.i the 
ability to multiply dr cddifrdihate height and width relations may play 
an important, yet not necessary, mediatibh fuhctidh in the child's 
cdnservatldn of liquid quantity. The function is not a necessary one 
since dther paths to conservation may exist, Nonimpllcative mediatidh 
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farther opens up the pbasibility that B may develop first and iediate 
the development of A, As Flaveli arid ffbhlwlii point out^ hbhtnplica- 
tive mediation Implies that there can be alternative developmeritai ^ 
paths to a given cognitive product and ail children may not acquire 
the_8ame -thirigs in the same ways, • 




Which of these mediation patterns, impiicative or ntfninrplicative, did 
Bdulasger attempt to apply? Although he did ftot specify, it is prob- 
ably safe to assume that he was attempting to apply the hbnimplicative 
pattern since he mentioned reciprocal stimulation of cognitive acquis ir^ 
tioiis and he cited Bearisbn's study Gta69) in which the tidriimplicative 
pattern was hypothesized to be fuhctionlhg to produce the observed 
experimental* group gains in cdnservatidri,. But did one or the other of 
Bbulahgef 's treatments really Involve nonimpllcative mediation? I db 

U - - - - 

not think sb. Firsts what two cognitive acquisitions was he studying? 
I can dnly ideritif y brie ^ and that was the ability to apply the schema 
of proportions. As' Bdularigei: put it, the study asked whether or not 
instruction in ufte proportional reasoning assdciated with the concept 
of speed (presumably one cognitive dcquisitibn) would reciprdcally 
eimance the develbpmerit bf pirbportibhal reasoning in a more general 
act of tastes (another cdgnitive acquis itiori?) , But why should it? 
How floes mediati.on theory apply? 

The issue, as I see it^ is riot one of sbme other cognitive acquisition 
either mediating or being mediated by the prbportiorial reasoning asso- 
ciated with the concept of speed, but the facilitatidn of the 

getieralizability bf this reasbhihg from one context (e.g., the 
comparison of ratios pf distarice/timeL to many cbntexts. This is a 
problem of abstraction, not one of acquisitidn, Thiis rib m^iatibri^ 
Ixopllcative or nonimplicativei may have been involved. In^ effect • 
Bdulariger*8 majbr treatment amounted to teaching student how to set 
up ratios, to reduce them to some cbmmori staridard (lowest terms?) and 
to compare resulting numbers. These abilities are rib dbubt riecessary 
to succesafuily employ a general proportions schema but it is by rib . 
nearii clear that they are sufficient to mediate its development. And 
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why did Bouiaiiger have two different treatments? How cfc they relate 
to the theory? The report did hot say^ 

i 

Boulanger's tre atment di d draw attention to some quantity or indicator 
property that would permit a reliable cbmparlsoh. in this sense it is 
related to the idea of a measuremeht strategy used by Bearlsdn CJ9695 
in which hbhlmplicative mediation presumably was bperatihg. But that 
la where the slmHarlty stops. In Bearison's study the subjects were 
not initially facile at quahtitatlve measurements. They did not have 
a "quantitative set" as they were all preoperatibhal at the experiment's 
outset. Presumably they did have a quantitative iet in Boulahger's study 
as his stabjecta were all concrete operational. The crucial aspect of 
Bearison's training was that it strengthened' subjects' use of the quan^- 
tilEative set and thereby provided them with a viable and powerful 
cognitive acquljition that would preempt their earlier perceptual sett 
In other words they could begin to Imagine transformations In terms of 
discrete countable units of volume ^ area^ length, etc. rather than rely 
solely on perceptions, e.g., it looks bigger^ so it is bigger. 

Bearisbh reasoned that the acqulsitibft df this* quantitative^ set (acqui- 
sition A) reciprocally mediated the acquisitibh of the logifcai opera- 
tions associated with the conservation (acquisition B) ^ the^^Qg^cal 
operations being, evidenced by statements such as: it's taller but 
wider, so it's the same; br^ you have hot added ai^ clay or taken any 
away so it's still the same. But again how dbes this relate to Bbuian- 

ger's treatments? if in fact the reduction and cbmparisbn bf ratios 

- \ 

was the new cognitive acquisition then practice at this may in fact 
facilitate the development bf prbportlbnal reasoning. As Inhelder and 
Piaget (1958, p, 310) claims the capacity' to organize the schemata can 
become manifest when required by the nature bf the problems' tb be 
solved. But research indicates that this is a lengthy and difficult 
process » 5ne which we wbtald not expect to happen in the course of a 
few short treatfljents--especially fbr third grade children, - 
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NOW, of cbursei it is pbssibie that Bodlanger'is ' ejqseritnehtai treat- ' 
onent did Involve some iinplicative or nbnfiplicative meuiatioti as jtist 
described. If they did, however, the wri^en report did not make this 
clears ^ In short, Boulanger's written^^^ 

ehed considerably by a careful exposition of its theoretical rationale 
and hm the treatments did or did hot follow that rationale. Only 
^^ then can an adequate assessment, be made of the study^s relationship 
to other ' studies in the area and to future research questions. 
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Kahle» Jane B. and John J. Rastdvac. "The Effects of a Series of Advance 
Organizers in Ihcre^ing Meaningful Learning." Science Education . 

60^3): 365-3>i, 1976, ~~ Z ' 

Descriptors—Academic Achievement;^ Biology j *Biprbgy Instruct ion 
♦Educational Research; ^*Instructlbri; Learning; *Sciehce 
^ Education; *Secondary School Science 

Expanded abitract and analysis prepared especially for i;S;E; by Jerie 
Sobertsoh and Harcla Einn, Lawrence Hall of Science. 



Purpose 

Kahle and Rastovac investigated the effect of a series of advance 
orgmizers on learning of tnaterials in bioiogy. 



The concept of advance organizers comes from the work of Austibel (1968) 
who viewed brgahizeirs as a set of "generalizabie, enco^assing ideas 
which may be introduced to the leariier prior to a learning sequence." 
Although Ausubei (1968) and Kuhn and Novak (1970) have reported that 
advance organizers have increased learning on a short tierm basis, it is 
unclear whether instruction using advancta brgmizers will continue to 
foster learning from subsequent instruction in the same cbhteht area. 
The authors also suggest that research has not clarified the ibng term 
effects of advance: organizers (e.g. kahie and Nordland, 19751; Ausubei 
and Fitzgerald^ 1969). The present study examines learning when a series 
of advance organizers and biology lessons are presented but does hot 
examine the long term effects of advance organizers when no instruction 
Intervenes. ' : 



Research Design and Procedure 

^i^S^jects^. One hundred sixteen ninth and tenth graders enrolled in 
six introductory high school biology classes were Individually randomly 
assigned to either an experimental or control group; 
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Materials. Subjects were presented three seqiientiaiiy-ar ranged 
lessons in genetics. Presentation was by audiotape accoti^ianied by 
printed study guides. Each lesson included beha^orai objects and 
quizzes. No details of these lessons are reported. These lessons 
were preceded by . an organizer or historical narrative^ neither of which 
contained any information covered in the actual instructional unit. 
Achieveaient was measured by a sunanative final ex^nation which was a 
30 item, four-alternative, multiple choice testa All materials includ- 
ing the organizers, narratives, lessons and. examinations were developed 
by the aiithbrs. 

. . /• 

ProcecfazeaL. The study was conducted during a three week period in 
which experimental group stfijects received an advance . organizer immedi- 
ately preceding each lesson while the control group received a historical 
narrative itmedi¥fceIy"beIdFi' each lesson. Each group received behavioral 
objectives, quizzes and the summative evaluation measure. The timing of 
these events was hot describedi 



Fihdih5;^s 

1. Several analyses were conducted to determine whether there was 
an effeclE for the class during which stfl>jects received biology 
instruction. No effects for classes were found, so subsequent 
analyses were conducted comparing all e^qperimental subjects to 
all control subjects. 

2. Statistically significant differences (p < ^05) between the 
experimental and control group on the sumznative ^aluation 
measure were found. 



The fpllowihg cbh elusions were drawn: 
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li Meaaingfui learning was gteater for tfi^ group receiving the 
advance orgOTlzers the genetics units than for the group 
receiving the hlstbricai narrative and the genetic units. 

2i the organizers provided an overview to which the sequentially 
presented factual inforaation contained in each unit could be 
related. 

3. An Inference was that the organizers provide a cognitive 

structure which facilitates the assimiiation of new material. 



ABSTRftefORS' iaiM-YSiS 

The research reported in this study is focused on an iii?)6rtant aspect of 
Instruction. This is a preliminary study, it reveals general effects of - 
advance, organizers but db^s not dbci^nt specific effects* For exan?)ie^ 
no attempt is made to demonstrate why advance, brganizers are effective 
or which students benefit from advance- organisers. The authbra cite a 
number bf pfevibus researdi studies using advance organizers in conjunc- 
tion filth learner characteristics which stiggests that they will 
Investigate learner characteristics in the repbrted researchi in addition, 
the reviewed research suggests that long-term effects bf advance orgmlzefs 
may differ frbm iSedlate effects but long-term effects are not investi- 
gated (e.g. no delayed pbsttest is used) i Perh^s the authors will report 
the data on the relationship between learner characteristics md advmce 
brganizers collected in this study in anpther publicatibh. 

We have four iiiajdr questions about the study: 

1. \'9jhy was a hisioiiaal narrative chosen as a critical con^tj.tor 
to the adveaiix organizer? In what way is the historical 
narrative a contrbl for the advance brganlzer? fiie authbrs 
did not describe the differences between the advance, brganizers 
and hlstbricai narrative^ and therefore it is not known what 
characteristics bf the advance, organizers lead to the improved 
performance on the stimmatlve evaluation • Frbm the reported 
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results we do hot Iciiow what makes an advance organizer work or 
how to deiilgn another advance organizer with the ^aie charac- 
tcristifcs, ' 

2. Why were the materials ixsed in the siu^ hoi described? We 
cannot determine the validity of the materials because insuf- 
ficient information is given • The authors report that validity 
waa established by submitting materials to e^^erts. Few details 
of the procedures for selecting the experts were reported; the 
reactions of the experts and the criteria utillzed-tb evaluate 
the materials were not given. Since many readers of this typ^ 
oi article are also "es^erts^" exa^les of the advance 
organizers » teaching materials and test items would give the 
reader an opportunity to participate in establishing validity, 
ifoch of the reported tabular material could be sunnnarized in a 
few sentences^ thereby^^roHdlng^p 

without lengthening the manuscript. 

3. The rationale of the sttxdy was to determine the effects of a 
series of advance organizers interspersed in three lessons on 
retention of learned material, m qisstion tJie design e^lbyed 
in ibis stu*/. This hypothesis could ha^ been tested either 
by coa^aring each lesson or by coiparihg perfbrmrace on 
suomatlve Ite^ for the first lessbh with perfbrmahce bn 
susnative items for the third lesson. Increases for the single 
pbsttest employed in the study could be due only to 'increases 
on^the third lessbh taught ^hbt tb all three lessons as the 
authors infer. 

4. Accdrdihg tb the authors^ respbhse to adv^mce brgahizers is 
frequently mediated by learner characteristics! why was 
avaii^ie data on age^ sex, and achievement not used to predict 
f^rformahoe? Analysis bf the relattbhship between learner 
characteristics md^¥Ff ormS<^TOuld~ bS usef u^^ — 
the generallzablllty of the results and for gradlhg siibsequeht 
research into detailed effects of advance organizers. 
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5i lihile we consider coiiapslng oti classes a reasonable strategy 
in tfiis research, why were the reported data and statistical 
procedures used to justify the decision? For exa^le, why 
did the authors use two one-way analyses bf^ variance to 
investigate the effect of the class variable on fprfdrinance? 
A two-way analysis would have given the same Information » 
plua iddicatihg whether or not the class variable interacted 
with treatments. 

Ccmciusldns 

• . _ ■_ ^ _ _ _ : _■ 

Research on ieami^ from instructional procedures such as were used in 
this study is very ii^ortrat for educators. This study offers some 
directions for future researchers. More detailedrand comprehensive 
studies must now be done. It is not known how other advance organ- 
izei^s could be constructed which would foster learning now it is known 
what type of learning occurred as a result of the adTrance , organizer. 
From a theoretical standpoint^ the authors hypothesized that the organ- 
izers would provide a mote efficient cognitive brganizatibh of the 
infbrmation--iijt he instruction than the historical narrative, but it is 
not clear hbw this tbbk place. Thus^ the theory caraot be elaborated 
from the results of this study. 

In brder tb enhance the effectiveness of this type of research for 
educators » future studies shbuld enqplby mbre specific designs. Inswers 
to questions such as, **What aspect of the organizer resulted in what 
specific gains on the evaluation measure?" would guide design of advance 

.__ - _ ^ - - _ . . _ : ■_ _ _ _ % 

brgan^s^ers. In additibh» pbssible interactions between the organizer and 
the sequence, content, and preseiitatibn bf the instructibn need tb be 
investigated. Possible interactidns between instructibn and learner, 
characteristics need scrutiny. Studies deLtgned to elaborate this kind 
bf uxiderstahdihg wbuld be bf great benefit tb science education. 




(Discussion with Steven Puios, dathy element, Christine Bradford, and 
Elizabeth Stage is appreciated.) 
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Lavrenz, Frances . "Student Perception of the Glass room Lear^i^g 
Eairt.rdiuneht in Bibld^^ efie^st^i Sid Physics Coi^ses.'* 
Jbiirnal of Research- in Sc i enc e Teaching , 13(4): 315-323, i976i 
- Sesci^iptors— Biology; Chetalstry; *Cla8srbdm ESArtrbntcegti 

, Educational Research; *Perceptibii; Physics; *Scienc^ Education. 

♦Secondary Grades; Sbcial Ehvirbhineht; *Secbndai^ St^hbol 
Science 

^awrenzy Frances. "The Prediction of Student Attitude Toward Science 
Frbm_Student_Perception of the Classroom learning Envirc^^^nt-" 
JouqiaL of Re s earch in^ Science Te aching. 13(6): 509-515, 1976* 
peacriptora~Attitudes;_*Clas8rbbm Eh-^^ *EdUcatibtial 
Research; *Predlctlbn; Science Education; *Sc±entific Attitudes; 
*Secbndary Education; Secondary School Science; StiicJent 
Attitudes 

Expanded ahstract ^fd^nalysis prepared especiaily for I.S.E. by Tho^^ 
Pi Evansi Oregon ^tateUnlversity. 

These two investigatlbhs are reviewed together because of the similari^ty 
in ^their^procedure^ The data in bbth repbrts apparently caie ^^om a ^gt 
b£ data collected as part of a National Science Fbundatibn evaluation 
prbject (grant GW-B809), 



Purpose ; 

The purposes of these investigations were as follows: (1) t eat^ine 
student perception of ciassrodm learning envlroh^ehts in secot^dary 
schbbl biblb^^ chemistry, and physics classes in light of sttjSeat 
Interest and (2) tb examine how well biology ^ chemistry^ and physi/r^'^ 
students^ attitude toward science can be predicted from stttcteat 
perception of the classroom learning environment. 



The Investlgatibns were predicated on a notion that the perceiviid 
claiarbbm ehvirbhment might influence affective ^utcb^s. Earlier 
researchers had reported finding relatibhahips between the perceived 
claiarbbm environment and cognitive outcomes. Robinson (1969) had 
pointed, but the vpbssiblHty tfi&t differences in perception ext^tod 
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Betweem physical and biological science classes. The heed to examine the 
extent and effect of ^these differences had been previbusiy rioted by 
Shuiilan and Tamir (Tiavers, 1973)/. iffilgren (1969), Kaphingst (197i), 
Mackay (1970), and Pella and Sherman (1969) had reported declines in 
student interest in science resulting from participation in science 
classes wltfi the losses beia| more pronounced in physicai than in bidibg- 
ical science classes. The investigator felt that if differences in student 
perception of the classroom learning envlronmeht did exist, they might 
possibly be related to student interest iii science. 



The investigations were conducted using a large-scale expetiinental design 
described by Gullicksbh and Welch (1971) . Secondary schools within strata 

of urban-rural were selected frbS^hree midwest ern^~rigio5s 

Htssisslppi, AiabMa, South Dakota, North Dakota, Nebraska, Hihnesbtai 
lowa^ Ifyomlhg, Cblbrado, Utah, Idahb^ and Montana. The participating 
schools represented 60 percent bf those contacted. The principal in efech 
s^ooi used a table of random numbers and selected one biblbgy^ chemiat^, 
or physics teacher. The teacher, in turn, randomly select-ed one bf his/ 
her classes and administered the fbllbwing criterion instrtSients: 
teaming Environment Inventory (LEI) (Anderson^ 1971, 1971a), Test of 
Achievement (TAS) (Lawreftz, 1971), and Science Attitude Inventory (SAI) 
(Hbpr^ and Sutmah, 1970) i The instriments had been randoaiy ordered 
before being mailed to the teacher, who sli^ly followed directions result- 
ing in the random assignment bf instruments within the class. Thus^ 
students within eadi ciass completed different instrpnerits simultaneoiisiy, 
and administratibh bf instruments was co^ieted within one class period. 
The final senile in both investigations consisted of 238 science classes. 
This included 83 biology, 113 chemistry, and 42 physics classes In the 
first Investigation and 84 biology, 113 chemistry, and 41 physics classes 
In the second investigatlbni Whether this difference reflected a real- 
difference in data cbllection or ah error in repbrting cbul^ not be 
detemdned from the reports or references. 
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t5e 121 had IG scales and was purported to itieasure student perception of 
the classroom learning environment^, the scales inciuded Diversity i 
Fotmailty, Friction^ Goal Direction ^ Favoritism; Mfficulty, Democratic, 
. Giiqueness, Satisfaction, aiid Disbrganizatibn. The research reports 
made no mention of the nu^er of items making up each scale ^ but refer- 
ences (Anderson^ 1970, 19715, cited by the investigator pointed out that 
each acale contained seven statements* Each statement was scored on a 
four-point ba^s from strongly agree to strbngly disagree. 

Student attitude toward science was measured with the SAI* It consisted 
of 60 Lifcert- type' items scored as agree strongly, agree miidiyi disagree 
miidiy, or disagree strongly. The items related to 12 pbsitibn state- 
ments en?)hasizlng intellectual and ebotional attitudes toward science 
(Mbbre and Sutmah^ 1970) ^ - \ 

-fhe-IScS-w^ o8ed-±d-meastire^ 

----- • V ; 

45 multiple-choice items compiled from the- National Assesstcent Test for 

_ - _ _ - / 

science. 

Student scores on the 10 LEI scales served as dependent variables^ and 
achievement^ as measured by the TAS, served as independent factors in 
the investigation that eacamihed student perception of the social leamiig 
environment, it was stated that achievement measures were included 
: becatise they helped to insure group- CDmparabiiit;y, increased the power to 
identify differences, and allowed for an examination of inter|ctions. In 
the aecond investigation * student scbres on the LEI scales served as ^ 
independent variables, while student attitude toward science served as 
dependent variables. 

Overall differences in student perception bf the classroom learning 
environment were tested using F-s tat is tics from a multivariate analysis 
6£ variffiice. Differences ^ong the science courses for each LEI .scale 
were examined using univariate F-statistics. Newman-Keuls multiple T~ 
coQ^arlsons were made on the combined means bf those scales tFiat 
revealed a significant difference among the science courses. A 
diScrlmlnaht function analysis was coi^leted to determine the best 
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di8cr±tti^at±ng scales for course effect. The ifredictability of student 
attltude-^toward science from student scares on the LEI scales was' 
aacertaiflea through the use of stepwise muitipie-regression ariaiysis. 



Findings 

The findings repdrted by the investigator were as follows: 

1. students* perception of their learning environinerit was 
significantly different Cp <.91) in the three science courses : 

2. acMevement level and type of science course did not signifi- 
cantly Interact (p <.26); 

■ 3. significant differences among the courses were found for 
Diversity (p< .01)^ Formality (p <.6i). Friction (:p<.bl), 

- Favoritism (F<-. 01) v DitflcuIty~lp^T^^ 

eilquiSess (p<.6l). Satisfaction (p<.62)j and Disdrgamizatlon 
(P<.05); 

4. the coffiined meai scores for biology rated highest followed by 
chemistry and then physics on the Diversity, Formality, 
Friction, Favbritisnu and Ciiqtieness scales; 

5. the coinbined meafi scored for physics rated highest folicn^ed 
by cheinistry and then biology oh the Democratic and Satis- 
faction scales; 

6. the cpmbihed mean scores for chemistry rated highest followed 
by physics and then biology oh the Difficulty scale aad 

^ lowest bh the Disorganization scale; 

7m the best discriSdLnatihg scales for course effects were 
Difficulty, Friction, and Formality 5 

8. the Friction and Cliquehess scales successfully discrfninat 
axrwng~ail" three classes ; r 



9» the 10 LEI scales successfully predicted 29-39 percent of the 
variance »in student attitude toward aciehce; 

SO 
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lOi the Pavorltism scale was shown to Ise the best piredictbr of 
blblbsr students' attitude toward science; 

!!• the Friction scale was found to be the best predictor of 
diemlstry stiidents' attitude toward science; an/d 

1 ■ / : . 

12. none of the scales were shown to be good predictors of physics 
8!;udeiits' attitude toward science* 

Interpretations 

In the first research report ^ the investigator concluded that the 
perceived classrooin learning envirbninents in biblb^^ chemistry^ and 
physics classes were different, and that the best discriininatbrs were 
student perception of classroom diffici^y scad friction* These discrimi- 
—nators were cautiously suggested as having had sbine influence on student 
interest in science. The investigator pointed out^ however^ that the 
perceived diffef^ces In classroom learning environments not have 
been the result of cburse effects. They could be attribttted to other 
sources such as sanqsling, mturatibrij seiectibn» and comparability. 

In the second report, it was concluded that a relationship appeared to 
exist between student perceptibh bf the classroom learaing envifbrarent 
and student attitude toward science* The reiatibnship between student 
perception of the learning environment and student attitufie in chemistry 
and blblbgy classes was more highly correlated than student perception 
of the clAssrdoiii learning environment and student attitude in physics^ 
classes. Students in classes perceived as haying little internal 
cottfUct were more likely to have positive attitudes toward science. 
Students in challenging chesSistry classes tended to be more positive in 
their attitude toward science while the reverse was true in biology 
classes. 
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ABSTRACTOR'S ANALYSIS 

The Investigations^ or investigation as the case may be, were weii- 
conceived aiid carried but in^^f airly unique mameri The large-scale 
e^cperlrontal desig?;u^ms'^art±cuiarly interesting end has a great deal 
of potential for use by other researchers in the field. The butcdnses 
were extres^ly thought provoking, especially finding differences between 
student perception bf the learning ehviroiment a^ng the different types 
of science classes. The fact that the investigator recognized s^d reported 
the possibility of alternative explanations for these differences was 
cosinefidable and revealed her tmderstandlng of the research design. Never- 
theless » the differences did eadst^ and their causes provide ait area in 
need of further research. SucB a finding brings iiitb questiop, as 
Indicated by the investigator, the co^on practice in research of 
cpafc^^]iB::j:^^iJ:i^ tresting^tiein 
coilectiveEly as science classes. 

■ * * ' " 

An equally thbught-prbvoklng outco^ of the investigations was the sug- 
gestion that differences in students' perception of classroom difficulty 
provided the most logical explanation of students' loss bf interest in 
science after participating in science classes. ^Cheinistry and physics 
classes were perceived as being more difficult than biology classes and, 
according to other rlsearchers^ had the greatest loss of student interest 
in science. Generating such a hypothesis by cbnilning the results found 

in the Investigation to a body of erfstlng research was laudable, ^is 

-■ -. ^ . .\ 

is something that is hot done frequently enough in research reports, the 

fact that these two sets bf findings bccurred did not ptove a cause and 

effect relationship, but the possibility of such a relationship certainly 

seeing possible on a pTibxi grbtmds. The pzbcedure illustrates a inbdei 

of reporting butcbmes fbr bther researchers to follow, and the h3rpothesis 

■_ _ " • _ _ _ _ _ 

should provide iiapetus for an array of addltibnal ihvestlgatlbhs^ 

Although the investigations were well-conceived and the outcomes thought- ^ 
provoking, the research repbrts left something to be desired for several 
reasons^ First, it could not be ascertained with any certainty whether 
or not the investigations were part of one larger in^stlgation or w^re 



two separate investigations; The reports wdiild have been greatly i^rbved 
if this informatibn had been given and cross-referenced. In all faltnessi 
ItfRfrenz did refer to the first investigation in^he sacond article * but 
only to ffiBtitibn that student perception of the learning enviroiiinent 
varied with the science taught. She did hot mention whether or not it was 
pai± of a larger investigation. This is not a criticise concerning the 
separation of larger investigations^ involving more than one problem^ into 
smaller imits for reporting. Such a practice is actually desirable in 
many cases, becape separating the problems should allow more details "of 
overall investiga^on to be presented^ especially if* for example, , 

one\repdrt places en^hasis on the procedure while the second coucentrates 

■ \ _ 

* on instrumentation. The reports by Lawrenz were confusing, because they 
were hot properly cross-referenced, and both provided similar and partial 
descriptions of the procedures and instrumentation. " \ 

Second, the large-scale design^ includiiig the methodology for obtaining 
the sample of schbbis and ifandomized data^ was not readily d:^scernible - 
from the research^ reports. The design represented one of the butstandlhg 
features of the investigations and would hWe provided a useful guide for 
other researchers.. It is true that references to the- design were given, 
but one of the major, refefences' describing the selectibh of the schools 
was a mln^ographed paper. ^ %e paper wai apparently later published as a \ 
university research report. No doubt a copy of one of thes^ documents • : 
cboid be obtained, but it would require cbhslderable time as mray 
untSersity libraries, would not have* copies dii file. The. research , reports 
would have made a greater cbntributibn had th^ included a tnor^ con^l^te^ 

_ _ . _ _lx - -' - " - ^ 

^Sescrlptidn of the design and acconpahyihg xDethbdblbgy. If a lack of ^ 
space prevented a more cDii?)lete .descrlptibhi it cbula have been prbvided 
by possibly elimin?ting in bne of v the reports' one of the Identical 
tables of the LEI scales a\d crbss-referencing the reports. * ^ 

thirds the res6ardi reports did not contain an adequate, des crip tibh of 
^ the LEI^ ahd^ descriptions b£ the instriment in the avallabli* ref^rehc^s 
"--i^re not consistent with the descriptions prbvided in the research 
reports. Lawrenz referred:! to |:wb publications by Ahdersbh (1970, 19715 
In the first reseaciS report and one by Andetsoh (1P71) in the^ second 



research report. The 1970 reference was not to the tEi per ae . it was 
coticeniedl with the reiatibhship between cognitive butcbmes arid student 
scores on the LEI. In this publication, the LEI consisted of 14 rather 
thfttt 10 scales^ Intimacy, Speed, Environment, and Apathy were the scales 
libt Included in the invest igatibris by Lawreriz. The 1971 reference 
described the LEI as having 15 scales? the addltibrial scales being 
Cohesiveness^ Speed, EnvlroniDent, Apathy, and Cdn^^etitiveness. Actually 
the scales In the two references were different by three scales, i.e., 
intimacy^ Cohesiveness^ and CoB5>etitlveriess. The 1971 publicatibri also 
referred the^eader to for evidence of the LEI' s 

validity, even though the two forns of the instrtaisent were different. 
This is a very questibriable research practice ^d caused the reviewer to 

wonder about the validity of the 10 scale LEI used by Lawrenz. Was an 

^ ' . ._ _ __ ______ ^_ ____ _ _ 

earlier, form of the instrtanent evl^dence for its validity? In addition^ 

some of the scales used by Lawrenz had slightly different definitions 
froitt similar scales used in the earlier ptfilications. These inconsis- 
tencies in the available references ^ coupled with the extreicely brief 
descriptions of the LEI provided by- Lawrenzpw<ere confusing and 
detracted fronr'the research reports. 

. Sdtne of " the cbrifiisibh concerning the LEI Could pbsslbly have been 
resolved had ^:he reference by the investigatdr Anderson (1971a) been 
available arid had the investigator listed the references a!b 1971a in 
both repbrts. This lattei pbirit was undoubtedly a typographical error 
as both reports cbhtaihed two 1971 pifljllcatlbns by Anderson. Apart from 
the confusion, however, the reports should have devoted more attention 
to the lei/ as ari instrument was not widely known in the field, and the 
manual was a Canadian publicatibri arid ribt readily accessible^ ' 

in conclusion, the investigations were well done and though t-'provoking, 
with the large-scale desi^ beirig particularly noteworthy. The research 
reports^ however^ were riot, as skillfully dbrie. Several deficierices of 
the reports were pointed but albng with suggestions fbr imprbveii^ht. The 
investigations evoked a large number of questions in need of further study. 
The following are suggested as areas for future research. 



1, la there a cause and effect relationship between student 
p^^ceptlon of the classroom learriihg environMnt mid student 
attitude toward science? 

2. What causes students to have different perceptions of their 
claaaroom learning environment? 

3^ How does student perception of the classroom learning environ- 
isent compare to the teacher's ahd/br various learning 
psychologists' perception of the classroom learning environment? 

4. Do simil2ir types of students perceive the san^ classroom 
teaming enviromaent in the same way? 

5. How does student perception of the classroom learning environ- 
ment compare to systeisatic observation of classroom learning 
environSants? 

6. What is the relationship between student perception of 
classroom difficulty and students* interest in science? 
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RESPONSES TO ANALYSES 



A BSSPiCmSE m : fiS ANALYSIS OF 

BooljS|cr, F^ David. "TheV^fiects of Training in the Proportlonai 

Rewpnijig^sociated jnth the Concept of Speedt" by Antbti E, 

I^mm€m. X ni^stigatl ons In Science Education ^ 6(4): 31--38^1980. 

hj 

Oavid Boulanger 

Od^rsity of IlUnola at Chicago Circle 

• J ■ . • • 

L«KXi*8 criticism that the report did not sufficiently explain Flavell 
«nd Vbh^ii's (1969) mediation theory and the theory's relationship to 
tht study treatments is fair and accejpted. Bovever, sufficient informa- 
tldn was provided that the knowledgeable reader could consult the 
Rfttrences provided and accurately fill in the details. Lawsbn did just 
^ t&&t and correctly inferred that the study was an attenqpt tp ^ply 
Flavell and Wohlwill's .ndnin^licattve ^diati^ theory cited by Bearison 
(1969) • The doctoral dissertation (Bbxaanger^ 1973) oh which the 
in&iiabed artii:le was based considers in detail the Bearison study and 
tfie vM^ation theory , both of whi^ have been adequately sunmarized in 
Lsvson'i abstract and analysis. I disagree, however, with l^avson's claim 
tlmt noniiqylicatlve mediitibn theory applied to Bearison 's treatment but 
not to the treatment eoqployed in this (speed) stu<fy. ^ defense of this 
pbsiticm follows. : 

RoBsiqslicatlve mediation meaiis there is a plausible btit ifbt a necessary 
rcle to be played by one cognitive acquisition (in this case training in 
trbft concept of speed which involves prbportions) in st^port of the 
icqulsitibn of another cbgnitive acquisition (rates of change in novel 
situations) . Implicative mediation means one acquisitibn is prerequisite 
to mother. Implicative mediation is not involved in this study, since 
the tfmsfer tasks did not require as prerequisites knmiedge or skills 
taught in either version of the instractldnal treatment. 

> 

As in the Bearison study, this (speed) study involved nonimplieative 
Wdiation between a quantitative set and logical stru,cture. Bearison's 
' quantitative set was induced cbuhtihg of subimits to show ihvariance of 
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qijt^^ity petcep^^He diminsietiis S^Sht suggest dtherwlee to the pre- 

ap^^^^i subject r quantitative in the speed study was induced 
ao^^^^ length ^stance siSunit^ ^1 of tinje to show invarlance 
of ^ ^^^i order ot ^^Irlved qtaantity ^®Peed) when perceptible dimensions, 
^jfJ^^lce ^ thig case, might i^^^^t otherwise to the concrete 

cpgf^^^^ subject' both stixdiesj ^hi^ atteJi?>t was made to use quaatl- 
^ys±s to (J'^'^^^come perceptually induced errors of judgment during 
^nji^tltat^^g con?)ari^°*^s. gbth experl^^ts p routed the stSjects to begin 
eo the eleae^'^^^bf a new schein^ MtLch required the siSject, in the 

^ijjf^r c^^g_ 5g ^^te of the reiat^^^ jiUiflSer of subtmits in t«*b 

differ^**^ arrangements; a>J*^» the more coniplex case, to be 
sm^ °^ ^He relative ^^^tibs of two stjt'^t:^ ±n two. perceptually different 
s»it«^^^°^^. Thi? 1^^^^ schena is very ^%.lar to Lawsbh's C19785 "for 
^leJ^ ^^^feffla, which closely relate*^ the schenH of proportions. 



^ <iw»alusion ^^^t* ^n fact* ho «*^dtibn# iii?)licative 




or ncm- 



jj^>^^uA>^^ iaay ha^*' ^"aein invblvcd is ^ ^jrlcally suppof ted by the results 



of ^ ^^'idy. ihe bj^^thesized iediattoii 

did not occur ia that the 
coS^^^^ ^tcqtaisit'lo**^ ^HicS could hav'S Pt^oA^ided evidence of mediation 
;^mr^^^^ %served as ^ Consequence of tbe prjjnary Training and Cbmparisbn 
fre*^^^« training the quantitatlV'e ^(^cept of speed through this 
tra****^^ VaSi effe'ct^-'^^ only on an insn^^^te retention basis. Non- 
jjjjpj^Cativ^ mediation appifehti hcn'^v^r, through the eb^arlson Only 
Xre#*^^* ^here dire*?*^ ^^fainihg in the *J*^otitative speed ratio was not 

Tb« ^^**t.scm Only '^^'^^tffl^t showed weflt laeasurable eff ectivKiess 
jl^i^*tat^g the acqi>*^itlbh df other cboparlsbn skills. Bie. 

■•4*^'^*'° ^aa- noni^i^*^t±ve in that tb^ learning involved in the Coi&- 
piri^***^ Treatmei*^^8 not prerequisite to the novel tasks but was 

rel**^'^ to j-asks *^^*Ough the quanti^^^tive set required for sblutipn. 
Tbi* ^^Htative set ^'Is not directly *^S^ght as In the primary treatment 
liut *^ ^^ced thrbt*^^ Repeated cxpbs**^ to speed co^arison problems 
^eqtf^^S the set ioi ^^'^trect sblutibh, ^oiJbwed by i™>ediate, very graphic 
dem^^^^^^Votis of eacf '^'peed cbtnparisou °Utcbn>e. Sie child had tb 
••dii^^^'" the set ii» *^^ls version of tfe treatment. 
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In suainaiy, I agree with Lawsbn's criticism that the mediation theory 
wis inadequateiy presented in the pubilshed article. I disagree with 
his criticism that the noni^iicative mediation hypothesis as applied 
in Bearlsbh's study is less applicaBle to the speed study, the 
difference, I believe, is one of level of appilcatlbh in the Plagetian 
stage sequence:/ Bearison's being at the preoperatlbnal-cdncrete ; 
operational tr^sition whereas the sp^ed study applied the mediation 
thebry at the cbhcrete-f brmal operational transition. The other 
dlffereuce, of course, is that Bearlsbh'«''''stijd^^hbw a substantial 
effect in support of the hypothesis, whereas the speed stucfy resulted 
in a weak effect by the seconda^ treatment e Potential reasons for 
this later difference are many. Among them are age and stage pbsitioh 
of the subjects, length of the treatment, ihstrumeaat preclsibh^ and low 
statistical power due to the smqJLl sample size. 
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' in i^spoNSB TO the malysis of 

Hail, Jalm R. "A study of the Teaching 6£ Elementary eheiistry:," by ^ 
Ci llowe* Investigations Iri Science Education , 6(2): 35-39, 1980. 

by 

; John Ruthveri Hall . 

The University of Newcastle Upon Tyhe 

I iionsider Anri Howe's critique of iny article of 1976 in the Joornai of 
R esearch In S cience Teaching to be fair and certainly suppbzt her plea 
for more studies of the Mnd i reported. Indeed, I do iny best to 
encourage master's degree students (mostly serving teachers) in this 
direction. I have conducted a larger-scale Invest Igatibh of the role 
of visual schemes in integration of ideas, which sprang from sciaie of 
thi^ o1>servatidns in the earlier research. This has produced some 
interesting findings ahd^ to iny mihd^ confirm the value of the small- 

V _ _ ■ _ __ _____ 

"'scaie study. Results of this larger investigation are aa» yet unpublished, 
but a preliminary report to the Social Sciences Research Cbimcil (SSRC) 
is deposited in the British tending Library.^ 

Wi^th regard to Dr. Howe's resume of iiy article, this seeSs to (me an 
excellent summary, but i note that in her second paragraph (last sentence) 
the Iiiiq)rc58sl6h inight be galSed that the Nttffieid Sdieme provides "very 
little guidance" to students in the learning of concepts, whereas ^ 
original statement, from which this derives, refers specif ^f'^^lly and only 
to the introduction of the notira of chemical change; I be sorry 

if it' were thought that I was making some general criticic . the Nuffield 
Scheme. 

A further small point » the third paragraph on page 2 ought to begin, 
"Tfc e oral' test of cbnaervatidh . . ."so making it clear that there was 
only one oral test in the procedure. 
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IN RESPONSE TO fHS^AfmLYSiS OF 

EaSle, Jme Bi OTd J;, Raatovac^ "The Effects of a Series of Advance _ 

Organizers in Increasing Meaningful tearriingi" by Jerie Robertson and 
Marcia C. Limi. ihvestigatibhs in Science Educatibn j 6f4l ; 39-44^ 
1980. 

by 

Jane Butler Kahle . : 

Purdue University 

Three general criticisins of the article need to be addressed: firsts the 
lack of supplementary materials such as copies of the organizer, of the 
hltatbrical narrative, and of the raits; second^' the nature of the organizer 
aiad the type of learning it effected; and, third, lack of attention to the' 
relationship between leatner characteristics and the effect of the 
orgajQizer. 

As stated, the experimental period was three weeks. ]5urihg that time three 
advance organizers and three historical reviews were presented aiohg with 
three i Instructional unit/3^ including tape scripts and study guides. The 
total package of printed materials was apprdscLmately^OO pages; it was not 
feasible to print enough of these materials to illustrate the package. 
The authors have sent copies of th? organizer, review, and instructional 
materials upon request^ which is the accepted manner of facilitating an 
" indepth 8 that copies of the e3q>erimehtal materials 

would strengthen most articles and hope that editors and publishers will 
agree also. 

Concerning the second question^ the authors state that "each organizer 
provided an overview ^ to which the sequentially presented factual informa- 
tion, ••could be related." Furthermore^ the historical review was used 
because it is the standard means for establishing control in studies of 
advance organizers. 

The last analysis in the article was directed specifically toward analyz- 
ing the type of learhlhg affected by the uSe of an ofgahizeri It was 
demonstrated that the summative evaltiatibh items were dls criminating and 
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assessed higher levels of learning. This analysis was considered crucial; 
for often any effects of advance organizers are lost due to inadequate 
ev^ttation measures. 

Third, earlier, cited work dealt with research by the authors and others 

_ _ , _ . _ . _ J . _ . 

on the relationship between leattier characteristics and the effects of an 

advance organizer, the purpose of this paper was to analyze "the effect 

of an organiser bh meaningful learning with sequentially structured 

learning materials . 
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IN BESPOSSB TO THE ANALYSIS OF 



Itelfe^ Lila F, "Correlations toong GouMe Ac^^ ^jsBd to Evaluate 

Elessentary Science feacher interns by WilliaBi Capie'. Investigations 
in Science EdQcatdtoit , 6^4^; 23-27, 1980. 

tila F. Wolfe 
Mc6±il University 

Professor eapte*s abstract and analysis of iny study presents issues with 
which 1 would agree ^d to which I referred in iy study. Unfortunatelyj^ 
he has taken a number of statements but of the context of the original 
report and used those as a basis for some' of his arguments. 

In the abstract^ Professor Capie interpreted one of the claic© o f ^ 
study as follows; "Wolfe clalM that campus activities are related to 
the f in al grade, but that. . .cutshect ions cannot be drawn between performance 
±n the classroom and in the university setting." The inaccuracy lies in 
the manner in which these two statements have been put togetiieri da page 
159 of the study I state: "Prbduct-mbment correlations were cbTiputed 
(fable i) and revealed that all ^he ^soByonent^^^tlvl ties of the science 
methods course w^re significantly related (p <G.05) to the final science 
course evaluatibh." The eiqjhasis has been added tb ihdicsi^e that I refer 
to ^dJL activities which include both canqpus experiences a^ well as the 
field performance and not just the campus activities as interpreted by 
Capie. Further, on page 161 of the stud^, ^ statements read: "This 
presumption^ based oh the internship pibgram^ was hot borne but. The 
results Illustrate that when exaiiilniilg specific perfbrinance of sttideht 
teachers in the university setting and in the school classroom 
cbnnectibns cannot be drSm." Thus, in spite of assu^tions usually 
made abbut the value of internship programs, in this caae^ correlations 
could not "be found between the ^wb sets of activities. 

It was further interesting to note that Professor eapie did not consider 
ny suggestions fbr bridging the gap between these activities (p. 162) 
when he puzzled over ii^ assertldti that university professors shbuld 
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'^^ttlAue** to evaloate the c^^os activities and the st^ervistng teacher 
itaoiild continue to assess classfbon teaching. assertion was made in 
tbe light of the suggestions which t^ere hot considered in either the 
abstract or the analysis; 

Professor Capie finds a problem with instrument reliability axd with the 
correlation of the variables. Both problem are acknovledged and 
discussed in the study. The main issue is hot to look for high correla- 
tions between variables or even the predictability of the variables ^ rather 
It Is to^ exanxine whether the field experience relates with the caucus 
activities. In this case they do not. the need to: train supervising 
teachers in the use of the Lesson Evaluatioh Form remains However^ it 
inay be time to place more professional confidence in teachers' ability .to 
assess teaching competence rather than trying to establish related criteria 
between miversity and srfiooi teaching practice. 
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